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(54) HIGH EFFICIENCY CODING AND DECODING 
SYSTEM 

(57) Abstract: 

PURPOSE: To prevent generation of a pre-echo in the 
system where interchangeability is provided even to a 
reproduction device fixed by an existing low bit rate, the 
system with high sound quality using a higher bit rate is 
able to be introduced and bits are arranged completely 
optimizingly with respect to signals of every property. 

CONSTITUTION: A high efficiency coder is provided with 
plural coding circuits 51, 54, a decoding circuit 52 
decoding a signal subjected to coding processing, and a 
difference calculation circuit 53 calculating a difference 
between an input signal and a signal subjected to 
decoding processing. Then the input signal is coded and 
the coded signal is decoded and a difference between the 
decoded signal and the input signal is further coded and 
the result is transmitted to the high efficiency decoder 
together with the coded input signal. Furthemiore, the 
high efficiency decoder is provided with plural decoding 
circuits 59, 60 and an adder circuit 61 synthesizing 
decoded signals and the coded signal from the high 
efficiency coder is decoded and the result is synthesized 
on time base and output signal is obtained. 
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±3ammmm^{mmic{t. ±^&k^hfc^mt{m \mwm(om^iti:m\ ±Mim^^it^p^iSLU 
»offi^{biassx«±i2ii;ffi$a-^ifcggi*i(Dis3g{offi ^tt^mcs^ 1 mmm^^mM}''m\v^7.T 

iIS8»S!ii(i8g-e*i3. ±iaiS(il$??^{bSgrtoS 40 (DS3^^5£T-&ci^!^®iiT-5i8^1iailc©StE 

sj<Dm^fb[HiggxB±iaiSfie$a-^fb^rt©ig&0S ^??^{bac;'«-^{b'>XTA, 
^ibiiss«stt^.ii8S-c*4c t ^r^tmi-rssi^Ji 1 [ii*Ji 1 8 ] L^%mm^mm.m^\\]m 

■^{bsi§*»^i2i^n5ijaA:>3{i^©??^{t^^RCA'ii fou. ±iaiBS6^ffl^{i^g©a^{b@K». is^e?^ 



mtrim^ 1 iats©^fi6^if^bscfffl-^.fbi^x7^ 

A. 
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( mntm 2 0] ±im^mw^itmm.<onmm^ 

• 7 ^ ;b 3f (c J; -5 X^(0^m>^^^^n\j. iJBiS 
^+ • 5 ^- • :? ^ ;U5?tcj;ori^Bgfi!i±Offi»^iSK: 

Ao 10 

illt6^?9-^^bRafffl^{b->:^7^A. 
[000 n 

u & I » L (i i > b I?) 4 ■=? 5^ -If ^ > K -> 7- A 

{b^si. cflosatcjr^j^f^fbsnfcii-^Tjie^gb 
<«i2iii3n€.gjij«($i. fejiisnrrf-^^bsn/cft 

<bSi>'ffl^^b->;^7-AK:MTS. 

[0002] 

l9)5^^^b:^F^-f'. B#PflMl^©+-7^^:j-(t-^;£ 

BC) y3%mmifi>ctifiv^i. ttc, ±moy^m 

©#ffiSCf^S4>*x.F>n-C*ji3. COW^KtJ. fildx 40 
S^^S®ft-^?:±iB^jS??#fb:^r^a5[|5[^iiS©fi 
Cite its. 

[0003] C CT. l//c^^»i!H?-^<btCiiC»t: 

(Quadrature Mirror filter) ^©7 ^^bifAifeO. C 

if tZf- ;^f-^ • -Y> • ("Digital CO 

dinq of speech in subbands" R.E.Crochiere, BellSy 50 
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St.Tech. 3., Vol. 55, No. 8 1376) {CM'^?>^in,>-S, 

C©QMF©7 jUi?tt. ^lS?:^^<>Hipi{C2»Siir 
[0 00 4] ifc. itSR r;Ji>j7x-X- tJ'T K^5^* 

T-7^;u^f-X -Sftt»^ii»Sll??^{be^JSj ("Pb 

lyphase Qjadrature filters -A nav subband ccxHng t 
echnique". Joseph H. Rothweiler ICASSP 83, BOSTON) 
CCB. d<i;7*-X- ¥y^^7 -7^;!/^ (Poly 
phase Quadrature filter ) ^ci■©^^^'> Ki!@©7 ^ Jl 
i'»Sl|#ffiRCfSg*S25'^^tir(,iS. C©Jli'J7x- 

> FiJi©gS[©wt^K^fiI-rsiSK:-e«:^S!If^S c 

[ 0 0 0 5 ] S /c. ±.mLfc^^^t btit. mx. 

uvifitL, ^m-^uvi; (7U-A) SK:8tt5t7-y 
(DFT) > (DCT) . XB 

*7^-<7T'f KIIitJ(3l»--r>^ft (MDCT) m^M^ 

4. ^cfc. ±iaMDCTtcoiirB. ri^rasnsx 

'JTi^yif • +f >-fe;l/^:Sl®iT57.*;l/if • /S>i7 
^^ffl^,»A:•!^7'-'^•> V/^m^\ti C'SubbandAran 
sform Cbdinq Usinq Filter Bank Dcsicps Based on Ti 
me Domain Aliasinq Cancellation," J.P.Princen A.B. 
Bradley, Univ. of Surrey Royal Melbcxjme Inst, of 
Tech. ICASSP 1387)Kii'<5tiri»5. 

[ 0 0 0 6 ] Hcc. mmL^^^n^ntc^mmmi.^ 
^a^^b-r-stt^ssas^fii^ai UTB. mBxra 

m^mu^m < ^c 5 j; ^ u^rn^v. ^ ^m^^ 
mi». (m{^2 5/^•>^) ©^ii5{c^s«-r-sci*i* 

B. s^tustc^soift; ne»gtt»B. ^^mmicm 

Itmt--' H2^}-K:<J:5??-^b*stfto*i5, mtf. ± 
leM D C n-Cf#6tifcM D C TC^?^r- ^'5:± 

lai^ FIH^fciorif^ib-r SRStcB. ilBST-Psf 
y S©M D C T MJIK: J: «3 ?i P, n SS^tSS©M D C T 

[ 0 0 0 7 ] ±B2tr V hE:a^aRC/-^©/ca?)©i^<!: 

L-cB. '>:©2#SR0^S*5*n?>hri,>^). 
[0008] ^=§pmoym^^ 

fbj ("Adaptive Transform Coding of Speech Sigial 
s", IEEE Transactions of Accoustics, Speech, and S 
iqnal Processing, vol.ASSP-2S, No. 4, Auq\jst 1977 
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[ 0 0 0 9 ] * fc. mmicM. fmn^mnmbs - 

("The critical band coder — digital encoding of 
theperceptual requirements of the auditory syste 
irf", M^V.Kransner KOT, ICASSP 1980) "C{J> 

[001 0] 

[00 11] 4/c. *6«9>-5itSOA:^<i#CC*flx. ^ 

[0 0 1 2 ] -5-C-C. *^SH^«. ±^©J:^^tlltf{Cii 

«r«A-r-5Ci*st?#. $/c. *?>I9>-2>&M<DA*^^ 30 
A^fi^oisatc J: o r a;^<5-^o^t4*5:*: t < ^^itr 

<kRC/ffi#<b-> f- A «:ffiffi-r 4 C i 5r a w t r -5 4> o 
[00 13] 

[igii^is^T2)/c«)o^s] :^^m<DnmmwmtR 
&XttlgS[©«#^tiissi. A;t»<i-^ta-f<fcJ!ia$n 

«hftK:^iSA^fi-^i??^fbte3iu/t??-^^bM^^ 
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M#<t A:^M^^l?^{bftJia L A:?^^ bM^ i ^:iJ2!l5 
ffi^ffl^{b^g'^eJ3|-r-2.^fb#S5:JSfflU. ±IB!S 

fig^ffi-^fb^gtctt. jjs{Si3nfc??^fb«-^?:fa^ 

{b¥^ffi5:igffl-r ^ C i Ort,»2.. 

[0014] c ct?. ±i2ji^tg$??#^b«srt©aa© 

t. RUf/Xtt. ±iSigfie^^{bgSP«3©^©ffl# 
lbia!Sgci.»«±i2illffi$ffl-^bgSrt©g?g[©^^b@ 

\mm>m^^<o-m>^{m^. x«-hi2A^M 

^©r?^fb{i^©*€rfflt>Tffl^{bMa€:ff ^ C tdit? 

^■5. se.{c. ±iBii;tfe*^fbS^B. #l0t©A:^ii. 

^l^{b{t#i1t|jt©±iB^»{i^©??-^^bft#<!: «: 
ilitE^??^<bi^H©#S[©A*li-^ff^fb<t-^RyfS 

[0 0 1 5 ] 3sfc. *«iB©ii;i!B^t?^fkR!:fffl^<bi^ 
X7^Ar«. ±iaii;tg^?f^b«gi*i©??^^b|5i!S«^P 
m5©fi^^b^tT<.\ ±iei«fie$?g^^bggrtRcm6E 

$«^bi^grt©a-^fb|5]ifS«?W©jS!S^b«:tf5 

ct. ±taaifii^??^^b$^grt©^^<t-^©??^ 
{b(c©;^*i®j^©s^{b^fflt^ iSfife^ffl-^^l^grt© 
ll»M-^©^?■^<bM^©ffi■^'^b(c©*^M©jEfi^^^b 
?:ffll>-5fc©iT5C<!;7Ji-Ct5. 3 5{C. ±gSigitg$ 

^{i^aF*9©M^fi^©#^ibiHi82, sco^^mwm 

(D^mmma, vx+>d^*©s^o>^rS[mu, s 
jjffli:rn7i'©fis*9«£i/. um^mn<ot^^tm 

af&cr>^^'^5}-Sl)ly. ±ieil!ffi$ffl^{bS^S©ffl^fb@ 

SSI*. mm:^icJ:^xmm±<Dmm^m<om^ 
mfm±(Dm^^$^i?ir i. cot ^<D±m.^\gi 
tL-aimwm.^^-^^ymk (mdct) ^r^u. m 

il32^iLrji^EiltfiJ=i-9--f>^^ ( IMDCT) 
±f2iSffi^??^{b^©?f^{b@ffi 
l±. ^P^l*±©#-^^©<i#«: •yy'v^i' • 57- 
•7y;l'df (QMF) {Cj:^TlI?J[©^lS©<t^{C^i8 

• 5^7 F^f-l- • S7- • 7 ^ iUi? ( I QMF) {Cj:o 

mmt^mit. aiE^+>^.;i'^©ii^*«jiaT5c<k 
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c 0 0 1 6 ] :^k:. y^mo^mmnmtJSLifmmtiy 

[0017] 

f^fmon^itRv^mmticj: -> -c^±t m^^mv lo 

[00 18] *yc. *^Bj(c4;n«. m«.-s;fii*gf- 
Jisrt{ca-^bii!^?ris3g(<ia:w. i^mm-^^^m^ 

[0019] 

[Hft^yWT. *»W©ilitim?f^fb 
RO'a-^{ti>;^7^A5:«gE-r-5il;fil$?g^{bSg (x> 
iigffi$«-^^bS^S (7^3-$') ©USSf^iHc-:) 

[ 0 0 2 0 ] 0 1 «:«. *«ii<D»ili6^-^<bROm 
^t->;^7'AC!>-||i6{?«®1«fiS*7n-r. C®0 I © ( a ) 30 
»*lfeW©il;t6^-^{bS?S©til)?5c«:n^L. 01® 

( b ) \t:iiimmomumsmii^m>m^^7T^b-c^^ 
[0 0 2 1 ] r^cto^. :^mmti&mmmmwmtR 

e^Mb->;^rAtt. 010(a) {c^^Jr^tc. 

snfc®-^^^?-^brsffiis©??-^ib@ss5 1. 54 
t. ??^fbi!!iS3nfcft-^j&a-^{b-r4m?SfXtt^»o 

t?#{bSai. 01© (b) KiT^TJ;^^:. ?3^{bJail 40 
sn/c<t^4iS-^<b-r 5ifiSi©iS-^<b[ii88 5 9 . 6 0 

mn-mm i t^mtimmmmmmmti^ox 

ix. ±iEiSfig^ffl-^{b^g(c«. ±iEGi3*i/c??^fb so 
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m^'irffl^^biaaufca. mmM^±.v^^bxmt}^^ 
[0 02 2] $fer, 01© (a) (ctet^-c. :^mmmm 

i'>^^^l/^©0-2 2 kH z©t-7'-f =i-PCM®^*i 
e«&$ii-Ct>S. c©A;^m#{*. ^?#{b[HlSS5 1 

[0023]. 1 tt. t!t*©|?-^jl^a<{:|^ 

^mmnmt (sbo . mmikmit <a 

TO . Sy^iSl&l^v (APC-AB) ©Sg^ffi 

[0024] m^m^b 2 B. fit*©ffi#<l^gi|^ 

momtSiim, ±iE^im^s nc^-^xwmt^ 
titcmmim^itL. t-i' ■< tPCMimmicm: 
tiis. c©:t-7=^:fPCM<i-f-a. nmtMmb 1 t 

a#{b|31I^S5 2{Cd;•J^TSlNI#S:^^-Ct,»•&. CC 
■5. 

[0025] ^^ScmilSS 5 3 tt. A:^ffi^ 5 0 RC/ffi 

■^ftasss 2 'e-n-etis?c5 2as©:f-7"-f * 

[0026] n^itmmb 4 «. nmm^ 5 1 
K5 3K:j:or#tt$n/cM^M#tc*fL. ii?tg^^ 

[ 0 0 2 7 ] ^ct5. conmmm 4 iifs©?3^fb 

@ffi5 l=&|iI-©I5iK{c-r*ctK:j:»3. SeS^J^^ft 
^©i^;^7-A^^?&/h3 <-r-5c<b*5t?^. 

K -5 X T©?^tm;^s*ffi < WX.^ C i ifiaimt & 
5. Sfc. KK:ffitg$??^^biISS*^^bTt,»€>»^. 

-e©rf^{biaiis?:-e©$ $ iSfflT?. c idJpjiiet 
[0028] ^>:{c. 0 1 © ( b ) {cfct»r . *ife?a©il5 

tfe^a-^(bigaA^®^5 7K:tt. ii;t6$??-^{bsgaj 
[0029] s^{biHi885 9 B. t!£M<ommtmmtm 

CCR-r. ^J:t5. COffl-^b[5|K5 9». 01© (a) * 
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c 0 0 3 0 ) s/c. :iimmmmmmmmj3mf- 
5 stew. ]ittimmtM.m.mt>m=f5 6tf^ii>. mmm 

[003 1 1 m.mmm o». a^^tsKs 9i5im. 

[0 032] Sl4'<0??^b@8S5 1. 5 4*s 10 

^<iit;<8ns©isis8-c*iii^{i. m^<ommn 

5 2. 5 9. 6 0 4>l5li;t»fi5c©iI!8*fflt.»-5©*5©fcW 

[0 033] s^K. wi^bicm. m^mmm 

gS5 1. 5 4CC)itU-CJlS-r^.g;Sg$lf^{biISS«:fflC» 
/ct8^{C«. la 1 ttXDa^fbHK 5 2. 5 9. 6 0 Kit 
U-CfcJgff-r iWfig$ffl^fb!5I!fS?:flii«-rS C 

i^cS. CtltCiO. P-«tS©t?^^b|5IS8. ffl#{b|HI 20 

(Dii?fig$??^'(bJ^. ta^^bJ^a. Ry5i#Tiigfig? 

[ 0 0 3 4 ] $fc. 2t:«Bj©jlFtg^|?^{bS^ll. JK^^b 
Jlig{C*}U-C. 3i^^.5l?#fb. '«#fb|5I?8«:ffll»SC 

i». 3g??i-s!i;fii^t?#fb$iB. WL^{tlm^mi 

¥l?#fbiia«:J:-,r?9-^<bo/cft^«r. ^mi^lSi 

h-r. i^mmmimm.m-:^^'^- 5 5 *>6 m s n?.?^ 

•^fbM-^©*i&SltBXSC icc J: D , ^tf ©ilitg^??-^ 
fI^{b«gtI§l?fO§K*lii«l^^j:*^e). ?f#. ffl^lb 

^bS^SK:iot##jbL/cfi#«:. $^Bj©ilfte$'(g# 
{bSlgrffl-^bTil^ccti. m 1 tp©ii;tl$m#<bl^g 

A*}^g^^5 7 . 5 8 ©i'^ hiP-1jl<C^itm^^Kfi 
C i(C J: 0 . 3^tf©ia[fie^?f ^ffl^<b^g<!:|S]??© 
i^4fiHSL^c*i?>. t^. a#fb-rsci*i|^3gBJtfe 
i^iS. */c{f!lA«. S 1 *©i8;fifema^fb$IBA:tJJS 40 

^5 7. 5 8{ciai;t9^{bff-^*A^L. Jm^llSSS 1 

[0 03 5] toffliliSe Hi. a#^b|5I8S5 9. 6 03!p 
h^khtxi 2aa©a^bSti/c{i^5rSL^toti--&. 
c©flnSiIffi6 l-c©»D»%tf^ciccJ:0. ??^{bli 
885 1. m-^bl5I?S5 9©S&SK:*i(,>-c^4T5fii^fb 

^^©^^^rPPSflT^. -r iiiefe$ffl-f{b^a© 

W:b«S-?6 2*>^W;b$ti-5{t#«. 5i;t6$^?^fbSa 
©A:ftiS^5 0(ceit&3*a5m^ii'*'Jf-^*iBS|5]C 50 
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^©iOTfi^hiCiJc/iS. I^tc. t^^bil885 

1. mmmn^QoumvLisK^'c. i^'^timrf-im^ 

[0036] n^ts.mt^mmt>^=f-Q 2 * 
[0037] *iijsf«-c«. @ 1 ^(onmtmkb 1 s 

y^tgp^blHlffiS 4(CM»-C. f-/:i-PCM(i^© 

A;bf'.<yi'^i'm#*. ^i^^ailf^fb (SBC) . S 

mjm^^t (ATC) . ac/jiist-j' hb^ (apc 

-AB) ©StJJfi?:ffll»-Cil?timtf^{b4?f^. C©« 

■ [ 0 0 3. 8 ] 0 2 ^niinms&m<o^mmm^^ 
a»©^j2Sii^«(«:^^siit^i«fc. 

iI!^^*!Tor. ff6tiA:jaiffiSS[?4©:^-ii'h.'l'f'- 
if?:. ?t^-r5APa©l^K^?:#lSUfcC>t>!9)2>lg|? 

( 4"; ^Jt/^o K ) «{cia^tc f y na^}- 

[ 0 0 3 9 ] 5 ?>k:. *^?«ll*S{«J{c*jt,>r«. ilS^ 
}^l©S!r^cA:^^#(CI£;l;•c^a^c:W^c7'a-ye71^^x (:/ 

(4^0 < \tum:\mmim o^ vt-^ ijjwo f ) 

■?ri>S. !tcte. c©i"Jf--f *;i'-'OFitt. AW© 
«#©^iSISiafil©ia05ii3©Ji«5^JDi'O Fy-fXKJ: 

^JDi*i*S£C<?Co-C*$0. mtfO-20kHz©^S 
jg»^J-5«m{3:2 5©^ "j-f ^ KtC^J-SflSn 
■COS. 

[0 04 0] tfit>^. [SI2{Cfcl>-C. A:^iSi=-l OtC 
ttmiiO-2 2 kHz©:t CM<t^**ey^ 

QMF^JCi'©w^Sll7^;bj» 1 ItCitJO^l 1 kH 
z^^i 1 1 k~2 2kHz^l^<!:K:^Jill3tl. 0~1 

1 kHz^}^©ft-^»|5]G<l,»bi5>5QMF^©^l^» 
Wd^^jUi' 1 2K:J:t)0~5. 5kHz^i^i5. 5k 
-1 1 kHz^i^iCC^iI$tli. 

[004 1 ] ±iB^J|S»ill7-^Jl'5'l 13!»>6©1 1 k- 

2 2kHz ^i^©<i#tt. iE3J[^eyiS8©-1W"C$)5M 
DCT (Modified Discrete Cosine Transfonn) @8Sl 
3{Ciie,ii. ±i^^l^^>flI7^;^^^I 2*>^©5. 5 k 
^ 1 1 k H z ^J|{©(i^«M D C T@82 1 4 (Cj^€,n. 




(7) 

n 

«Dfi^»MDCTil^l 5K:iSf,n^>C<i:KJ:"). -^tl 
^fnMDCT^aSnS. Uis, SMDCTilffilS. 
14. 1 5 -CB. ^^mUK-WimcZfU -y i'^Bgg 1 
9> 2 0. 2 1 K:j:0y«£Snfc:^Pvi'1^-{XCcS-:J 

[0042] C cr, JJBT'ci V i'^SHK 19.2 

0. 2 ltCj:0itee3n5^MDCT@SSl 3. 14. 

■r. Jtcfc. 03OA(CBi[3^^7'n->-i;l^-fX*5g(,i 10 
[ 0 0 4 3 ] C ©S 3 OM<*{^tC*j(,>-C». 3 r><07 ■< 

fto. r ^c^? ^ . mim o ~ 5 . 5 r h z ^j^om-^ 

R0'«J|?O 5 . 5 k - 1 1 k H z ^WSOm^^n \jX 
«. St,>:/P7i'g©ia^ (02OA) »1 r/o^i'rt 
(D1f>7Vl/JS*l 2 S-y-^T'Jl/iU. ^tr>ya^»i'*iji 20 
tf*i/cii^ (03<DB) tc«l :/a-.>e'F«9©f>7*;ua 
5:3 2-y->7';uS(D:^D-?i'tUrt,>S. cfttc^tLt 
ilitSlliJ©! 1 k-2 2kHz^lS©fi^K:*fUTtt. S 

1, »:/C3 y i;fi©t&^ (S30A) {* I :/ci 7 i;rt©-y-> 
7*;l'SE«r2 5 6 -t^^^'^Ui L. ^U:^a 7 i'AljSfin/c 
tg^ (03 ©B) K:»i7'Ovi'rt©-9->:/;u»?:3 2 
1»->7';i/«©7'n7i'il/-CliS. C©J:^«:Lr3Sl> 

[0044 3 ftte. ±12:^0 7 i'SiSlsISS 19. 20. 

2 1 -c9iS$*i/cya 7 ^-^ H x^n^tmmt. 'imfo 

m^^'jY^^^im^lQ. 17. 18K:iie.il5 
i*{C. ffi:^*g^2 3. 2 5. 2 7A^6fcH:^§ns. 
[0 045 3110^0 2 tCtJli-C. SMDCTISSIS. 

1 4. 1 bVLxuncTwm^tixnhtifcmmm 

toi5> 5 ESIf ( i"J 7=- ^ * JU^O K > ^ «i^l|{-C« 

•CjSl&t^ 7 hfHS^-^iklglgg 16. 17. 18 K:iiP,n 

[ 0 0 4 6 ] jSlCl^ 7 hSJ^^f-^ftlslffi 1 6 . 17. 1 
8-Ctt. ±g2^a7 4't^-^X©tgffi. ^ZJ^m^^m 

mmf-it iJEmitiyxmi-it) ■rs.fc^tcu-ci^i. 
[0047] c n?.#i§r&i^ 7 h m^r^im% 1 6 . 

17. I 8lCJ:-,xnmt:Stitcf'~iHt, tiitl^^Z 50 
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2. 24. 2 6«:/l-U-CK»)ffi3nS. */c. ^^lo 
hmm^im^lG. 17. 18-eB. i'OJ:^ 

tt^^2 2. 2 4. 2 63!P?,W:^$hS. 
[0 04 8] Sfc. 02{C*JWSSMDCT@SS1 3. 
14.15 ©m:^73)>6tt. ±iBISI?^liS ( i; f -f ^Jl/ 

ifsffl© 2 ^¥J^©¥:^1fi* H^-r S ci^«:J:f3*&6 
nS. ^>^^^. ±iBX^-JU7rf f*©«>©?rfeifa 
©t--- M2^»-©&K:fflt>^.J:^(CLrfeJ:t,». C(om^ 

[0049]^Xk:. jiiiet^v haiti^riissi 6. 1 
7. l8K:*jt,^r. ±gei^7 hE^ftftW^cf^ffi^Si 

mt?>. 

[005 01 C01i^©ilft.e 7 hK^i]iil©Kl('P«:0 
4r?ttBj-r-5 tMDCm»©:«:#3*iS7'o 7 i^CTi 
{C^»6n. ■5-©MDCT<ilS*iA^iSi^8 0 1 {Cgtjg 
Sn-5. ^i^;^iSi=^8 0 KceW&SnfcMDCTI^ 
». ^J^S©x;^;l'¥gtm5|8S8 0 3{c4A?.ni. ^ 
iSS©i* jm^^miigg8 0 3 -eti. i7>}7-^ *;u^N'> 

i//c-e-n-eti©^i^K:HT6^^x;rv;u:t^;£#air5. 

©^iSK:H-rSx;K;U+-». x^iU+'fe^ty f-iB^|5| 
S88 0 4tCfiU&SnS. 

[0 05 1 ] x^oU¥«cStr7H2»iIiES8 0 4-C«. 

7 H64IalS§ 8 0 2tcj:Sfi!fflpI6lligi^7 
h. :4^C?!lt?tt 12 8Kbps ©l^©**f(l^?:ffll> 

■rea©a-i^^bJii?4fP0Hi-rj:^^d:t^7 nE^?&tT^ 

<fcOK&-5. C©<t$. A:^3ft^©l--:f>Jf^-r*Siifl» 
HSt*. f ):tiD^A^e-^©X-Nj^ h;KDeiH**;^#l>l5 
i-. C©tr 7 hS3&i±|g 12 8Kbps {Ct5«?)5fi|^*i 
J&te. A*m^©x-iJ'h;U©ifIil!3«:SIHJ-r 
■SK:«. faai-rsJ:^«:. I^1--S>:?'a7 ^©7-07 

fflnI&B>it^7 hficcot. S^lg«©x^;l.=i^-©^S(fiiK 

[0052] m.-mf^m^ \^-<)ncfmuc\^'j hm^ 

SffiSK 8 0 5 tt. S •r±iBi7 'J 7- ■/ KSCC^ 



u 

bitimstix, m2<m!t\^y i-mmn^^f^^i 

6. 17. 1 8(C<t-3-CSi";f FS^t/< 
/cf^-^ftt. 02(Dffi:^Jg^2 2. 24. 2 6*:^l/r 

[0053] $hicmL<±izmm<f^'S:!^^ifh}\^ 

;U©ttlilSS«:oi>ri5iBJ^^<!:. MDCTHSSl 3. 1 
4. 1 5-Cf#6n/cMDCT<ilfc7>sSat^7 hi25^SS 
8 0 5+Of^=if*S^^-^i' h^i'»toli?SK:4A6h?.. 
[ 0 0 5 4 ] 0 5 »±t2l*S*Sip;^-ii» h JUSUSilSS* 

imv$>i, coS5K:fci>-c, A:t)Jg^5 2 ik:«. 
MDCT@gsi3. 14. i5fph(ommLmm<o:^'< 

[0055] C©^igS!§B«OA*7=-f «. ^mmo 

x^^J^+•g[/13|BIgS5 2 2«:^A>^^-c. ±lBi";7^^*;i' 
> KCD/O Kl&iS: 1 2 -'OK (B1-B12) r^JlL/r 

[0056] ccr, Jje''<-i';^'^i' h^i/SBoii^D 

ifI5IJ85 2 3K:^Se>n4. igSii;5»7^;U^rIiSg5 2 3 
[0057 ] tiis. ±fev;^4^>i/i«. AP5©^K± 



# 
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[005 8] S/c. ±iSgii*7/;l'*I5ISS5 2 30S 
S»S©«©li» (7^Jl.ir<;&») ©-:aftm^nr 

iar. mmsu- 1 r<^o. i 5*. mnsM-z-c 

10 1^0. 00 19*. m»|gM-3-ClS^0. 00 00 

0 8 64. mnrnM-i-i-cmo. 4*. igssM+2 

Vmm. 064. ^^M+3r<ilS50. 0074S 
2 50ff,€©SS^-C*>S. 

[0 05 9] iXtC. JiSaSii*? YJb5'|5IIS5 2 3©ffl 
:tja5l»g5 2 4{cag6tlS. Ig9ieg5 2 4(i. ±ie 

tf^cik:j:-5r. i";f--{ kosa> ks© 

[0 06 0] CC-C. ±i2?l#S5 2 4KW. ±i2U-« 
;i'o43i?Ji)4S;rc*©s*giai!( (•?;^+>i/U'<;i,«:a 
Jg-rSMIS) C©i«FgMa419!«S-l*5 
Ci-C±feK;Ua©i|lJ{ai4tfort,»S. ^gEa=SKI» 
«. ;X(cUil9r5 J: 5 Aj: ( n - a i ) MSill4il8S5 2 

5*>e)«i|s&3n-cc»5«>©-c**. 
30 [0 06 1 ] r!^c^:>■^. ilFg>'-fXU'<;ucc*fit;-rsu 

[0062] a = S- (n-a i ) 
C©2C(C*JC>T. n. att3ESS[t?a>0. S«ajiA.J!i 

a^n/•c-'^•-i'X'<^; hJi/©?aa-c*D. (n-a 

\)m^m^ttih. ^<!:Lrn = 38. a = -0. 
[0 06 3] c©J:^{ci,-c. ±iau^;ua*<^Ae> 

40 n, c©f=-i'». sj^5 2 6(ceiS3ns. ^tssii 

gCS 5 2 6 -Ctt. ±IBaji* 3 nfc«g^T©±ia U'c;!/ 
a42!=i>5J<Va-i/3>r'5fc«)©*>©-C*S. 

*i-?-c. c©jt3>?}<y*-i^3>i!jia4if ^citcj: 

a-Jl/HmS^'^XX'^td' MUirj:^. ^jrte. ±feiS! 
50 [0 0 64] ;X(C. ±i2-7X + >J/XU 9*^3 



(9) 
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i. CC-C. Sig-»fiLg5 2 8tC». ±ia^i|g«©x:^ 

y;^ u -> 3 -;U K t h ;i'S B i©^iS 

'Nii? f-ji/SBB. SK-7;^+>yxu-y'>3-;l'KMS 
© U'<;l'-C7]\f I/"^-'l'Ji{T305-7 X > y S n 5 C d: (Cfe 
4. ^Cfc. ±ieiS^@S85 2 9tt. ±ie^^EISS5 2 7 10 

[0065] SiS^gS 2 8*>e>©ui:^». 

ffiE@ss5 3o^^u. a;^s?5 3 i«:/M;moni ■ 

ilS§5 2 8*>?)i*if5«#ffliEillS5 3 0i&/r-L-C?56n 

fcm:*j (±fe^''^'> ^-©i^J^=^^<^:±ifi^-f xu'ijus 
S#K©a::^i©ll:^©u-^jV) {ci&i;. S^-OK^© 20 

[0066] C©i^{Cl/Tx^.;l/^{Sfftv 

t f h IStf #a*i±iE®tc.e 7 h SU^ff ^blHliiS 16.1 
7. IStcmhtiiCt-C. CCt?MDCTi]8Sl 3. 
14. 15^^ ©S?g|gt^^©SX'< PhJlT-intft-?: 

[0 06 7] TJirto^Si^-rnti. iiesDctK-^ i^m 

nmm^ 16, 17. 18 T-tt. ±iBi' 'J 7- ^ :^Jl'>'< 30 

J^K:»iiIL/c^ii©i4^;u=t^'^l/<ttf-i'iii. ±ie 
y -r X U'<ji'^)£^ia©tti;'7 i ©^© u-^ii/fcje i;r 

[0068] iC5r. ±aiyfc^JSiIlfS5 2 7-C©^ 
ia©15g{CB. «/hpI^*-7'^4laIie5 3 23!p6m*&3 

-T-WTitteas^WBBgc^^ct^c tJCi^So c©g 
SiB$©f9^# y ^ - A©ist»-es& Sfc©i 

sa^^^i■c^ic©s/^^DIIli*-7•©^'^J^WTOg^^^t so 
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tCfi^xBi^Xf ^©^oir-/:^ 5 y ^ U>S^©4 leH z 
f^i5©iM^3!)5HCi^ft»figl,i:^^rSt(5SL. C©g 
/hpIK*-:^R C i vx=<= >i^X U V 3 -Jl' KMS t 

Si. C©li^©fFify-YXU'<;Wi. a8 4'©^^-C 
inrSI5»$-C<tT-5C<!;*i-Ct4J:0tc^c-5. fete. * 
^C?!lr«. ±iB«/hnnS:«7- ;/©4 kHz ©U'<JU 

mB2 0K:-y htaa©sffit"<;i'«:^t)-a-ri,» 

[ 0 0 6 9 ] $ fc. ±iaft^^ffliEllSS5 3 0 
?iiEtiaaJ:ft[51l«5 3 3*^^SI6nr < SFUx-B^?-? 

^^^^^-•/©ttffiKS-^tiT. iJBilis^gS 2 8*>5 
<Dtiit}ici$t.ii>ff^m'§l'^)l^miEbX^^i. CC 

immmxs>*). m«i kHz©M^<>:isn;:^t${c 
Hc x.sssiS?fgf-c©if®^E?:*«?)r ffl^T^s^/c fc 

©r. ^-5 K*X©^,®SffiilKifciif«<Ti-5o *fcc© 
-i; F ^ X fti^B. 0 8 ic* U fcg/jNHie*- ^R C 

<t 18151 i;fti®=&is< fc©t?*i. co^eE^-^ K^^xftsi 

(C*JL^T«. Mx.«4kHz#i!£rttl kHz©<hC5 
J:0§E*58~1 OdBT*Sort>l kHz tl^D:^!? 
3{CHC;^. jEK. 5 OHz{^i£-C»l kHzf©#E 
J;»3^>*5il 5dBiS<Aj:»,ii|5li;:^#$(cr^c:^J&:i^ 

^liCi^st)*^*. C©J:^«Ct*^e.. iie^v-^F 

^xftiS=&^S[Lr±ia^^y xu'<;u?S:ffiE-r2, c 

[0070] «±ili'^fdeKilFifl^#U'^Ji'«:tSSL/fc 
X-ii- h;l/?B<^?:ffifflBlfiEilEt 7H28Kbps©l*3 
©*2.f!l^^:fflt.»StcHa^-Co<5, C©«!J^BA 

[0 07 1] lXiC2'0<Di^v H2»^ffi©r5T'©tr-.' h 

[0 07 2] H4(CMr)T. MDCTiISSai:^/&ifi9&3 
nSA*^^P^8 0 1 *»e©m#B. X'^:d' h;!/©?^?)^ 
$©m@S28 0 8(Cfc-^xe>tv. CCt?X^i7 h;U©jt 

iifi*tffi©Kefiira©s©jeitffl©in?rm^X'Mi7 hjb© 

mim<Dmx$ir,tcm^. ±iBX-ii'h;U©?f6A^3<!: 
[0 07 3] ±iaX'^i' hJUOfffjAJ^SmjIsIligSO 8 

©m:^B. h»sfl$^^ss8 0 9tc^^f>n. c 

S. tt7 h^fa^BX--:i? hJl'©?S6*>3eHl|5ISg8 0 
8©m:^ffl3&i:^tl.^ai'. X'^ci' hJl/©?f 
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B2^«rif^. h^iii$9isii?88 0 9«. -en-en 

i'S 1 lSy^8 1 2k:*tLr=i> hD-Jl/a;^SriM 

8 1 l-^Ot-y F:»fl|$9{5aHlS§8 0 9©W;^*50. 8 
C!><it?:aX-:>A:itr. ■5';l/^7'7'{-V'8 1 2'^©hr7 10 
SlI$^iaK8 0 9®Hi:*«l -0. 8=0. 2<!:-r 
-5. cn^2o©vjI/?^:/-5-fi'©Ul:^«Ti<'-8 0 6 

[0 07 4] C®itC7?Kl;1-S^^*09, 0-1 

occin-r. cn^c^ftcc:■r-2.«^^^l^^^if<D8l^^^^l§l 
11.01 2{c^r. agwffi-^ox'^ii' h;i'Asi!i^^ 

Sj>'iai 0(D@4>QS«fi-^U'^-'H&??^^®tr^' f-as: 20 

hS?r7RUrt»i. 01 IJiC^l 2©SifiL 

[ 0 0 7 5 ] ^fe-r. mm>:^^{^ hJH)\ in-^^s-e* 

■&ii^4jS-r@i IKfcti-C. IgKS*SatWL/'^;UK:fi!c 

hE^»*iiiEffl3nt:t,»-2>. cntiKKWtcc©^ 30 
E^sntiJ^.. 

[0 07 6] CtliCf^LX. m \ 2tc5t-rJ:0tc. M-^ 
[0 077] 01 2K:7j^-r«t^«:. C©l5^©f7H2 

^©WKJ:*). Mix'^i' h;i'A;b(i^r©#tt©ifij± 

[ 0 0 7 8 ] 0 1 3 «. 01 «©a^{tliSS5 2 . 5 
9. eOtCtJli-C. ??#{b3n/c(i^5rSCXffl^{bT5 

[0 07 91 C©01 3tc4il,>-C. S^l^©S^-{bSn 
tcMDC7mnmmm^t}im=!'l22. 12 4. 50 
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*Sg^-1 2 3. 1 2 5. 1 2 7{C4^6n*. ffi^{k@ 
88116. 117. I I h^f^^m^km 

[0080]'X{C. IMDCTilKllS. 114. 1 

1 5-c»^jjJ£fem^©m-^*«o$F^^Js©ffi#{c^^$n 

5. cn€.©SI5^1|{©B#BgM^fi^tt. IQMFlHigS 

112. 1 1 1 ccio. ±imsnicm.nitsti. mti 
[0 0 8 1 1 ;^«:. ^mm^m<osm<mfj:t>^^ 

[0082] JStJ. :^^'^mmm<Djt^^7l^isl.ii>f 

-5?©M'^:^«:o(,»-c«. if!lx.«0i 4*© (A) . 

i'^O^ri'tt. i. 01*©iSfil¥??^ 

lb$l{im;tiSSif^ 5 5 i »3 § n/c ■9-:/ftffi I s 
I M. . iSt6S??#ftilgW:^ffi^ 5 6 J: <3 ai:t;$n 

/c. •9-:?"tf«l S, i^-f>ttiaiM. i*^6!&:5fc© 

i-r-s.. 

[0083] C OW^. 1 •0©v'>i? T'a V i?©it>K:S 
JSfiem^^ b^gai:t»^^ 55. 56J:«3j3l6 n/cffl-^ 
5^111/ Tl£fiiSU<«GaiL. ^©^fl-t. B^T 
4Ci{J. 31#r2.i«fi6$ffl-^{b^?rfflO>rt^?' hU 

[0084]$ tcmUt. ^ 7= ■* T±tCgeia Lfcft 5S 
ffl©-r-df?:. ^fJ©><f=-^T±{C3f--r-5Bg. >^7=-f 
T©^fi^gpit5jlx. J:i3gB#rdl©i^^*iB-r2.fc«) 
(c. iS;fife^!??^{bS?aHi:^^S5 6*i6Hl;^3n5^?^ 
fb©-^5rBiOtet©€:ia^l//ct>ti^K:4>. l^iT'^ 

[0085] W±© J: ^U\^vV i2?iJB. 'ItJcifeSeiSlT' 
(Mini Disc ) -fJ. -(7 . ffifl^'f v 

[0086] ^c*i. ^m^tc<j>wi^vL<o^mMitx 

Sfe©-C«^jc<. 01*©2o©??-^{b|51Sg5 

1. 5 4^^^cs«8«{cr-5ci*>oiti-c*i. cntc 
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J: »3 . 0 1 fixommtmn 52 1 mmm^ 5 9 »i3 0 

$0. Wmm^b lB?I-^^tEISS5 2. 5 9t. 

imm 4 itm^tmrn 0 i . ^ti-^m!&ucm% 

[0087]$fc. ai©(a) ©igit6$#-^{tJ^g{C 
*5t,^T:. ??-^tilJ85 1.5 4. ^^iklHiSSSZtM^ 

^l:IlI!85 4CCj:or!f?^fb$nfcM^«:Ra. 

[ 0 0 8 8 ] i /c. a 1 *©##{fcisigs5 4 mriA 
t>m^\t. mmmnmmmxtim^ 5 0 n 

mmmb ARzmmmmd 0 tcau. ^mmom^ 

^rjqiiSCi^-e&i. 30 
[0 08 9] S^tcmii. 01 *©^{bliK5 4. 

mmtm^ e 0 «:*f u. pijS»??^«-^^b:^iC5:ffltifcii 
^. *«?«©iiitg$lf^fbKaAtHi^i. liftgsa-^ 
{b^gtii;>3fi-^«H-©fi-^t ?c f) , ,^,±{**5pf2!r?-^ 

[ 0 0 9 0 ] $ /c. m^\t:mii&micii{,^xm utcn 

f b@?8rt0#as3e^ ^v^-i> ^mmti c i tc i 9 . 

BitB*2i^ V Harass 8 0 2©A7y-:>^^M-r5 40 
c i (c J: ») . la 1 «©??^fkii!g 5 1 icn b^itmn 

5 4J:»3til5(,>ir:' hU- h^SSUAiti^. Slip© 

^**fflt,»r «-^{b«rtf ^ J: ^ ^j:tS)a©^t6^m^fb 

[0 09 I] itc, mi -^fbiigss 4 tc^t-r 5 A 
mmmwmti^mj^tim'f-boiph^j^^h. 
ifi^i. i?^^b@?S5 1 . m^mm zic^-y-cn 
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4-C». mtfia44J©brv h^^^lHlKS 0 9tC 

*ji>r. ^:ti*§JS#:^-ii'hJU©t^-:» fs^sosK 

[0092] W±©J: ^ 'iS'? ©^ 

[0093] 

w©iStfe$#tib&c;a#ft'>x7^A{cfct,>T». WT 

©5ai^«:m-5Ci*St:-*-5., 

[0 0 9 4] r&tj^. SlCC. KtCfitiff h U-h 

^ffliifcr^-^^biigRcfffi-^bs^gAi^snrtssis 
{b. tmiti^^7-j^4:mALJ:'> tt^i^,ic^ mutz 

[ 0 0 9 5 ] ^2 (c. m^nuwmt^. 

mmii&^y h U- hffl©^^cr?-^<blil!8, s 
#{b@?g*fflt>-Cfl}^^5Ci*s-C#iA:A. fffc^cl? 

[ 0 0 9 6 ] ma k:. nmmsf^vhmmmmm 

mmmmiciei^'cm&L-Ci.^tc. ■:/'Jx3-^ci-©A 
liM^©1$14K:J:or:A:t <*tT5S^b!NI#©^4 

m 1 ] *§£?3iiiap!i©iiifi6^?f^<bRc;ffl#{b->;^r 
[02] *ll?Bllifii?i|©iiitE^??^{b^F«3©?f^b@ 
[03] :$lliS0il8g-C©;i?g|fcRWHl?IJ^Ktit^S 

•^uymm^xs3i. 

[05] ^^'^^m<0m%-77.^>^:K\^y'yn-}V 

[06] ^^§,n■^im^viJ^i>•^:^^:y!^^n^tmxtb 
h. 

[07] ^f§n^i$itimcj:i-7:^'^>if7.[^'^3-)i 
[08] t#$E;^'<i' F;k ■7;^+>y;^U£/a-;i'K. 

[09] {m^^i^ hJiii^mmmm^icnrim^ 
[010] ^i^©^-:^';7■^3!l5^l^ts^sg 
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[013] :^^mmt^m<oi!^mmr^m.mtm^(fi<o'{s. 
[014] :^mmmmm(OJt■f^ Tiosamy he?'] 

©«fiSt^€:^n-r0-C*5. 
[??-^©iftB^) 

10 ^mm^mtmaxtii^^ 
11.12 ^m^nv^)\,'st 

13. 14. 15 MDCTESS 

16. 17. 18 Si&tr? hSi|^??^b|51i» 

19. 20, 2 1 ■:fuvi;-^AX^$i^'^ 

2 2. 2 4. 2 6 ?fmm:'3^^ 

2 3. 2 5. 2 7 ■:fUv*;^AX\mmti^^ 

5 0 ^m^^tmw<)jm=i- 

5 1.54 WfiB^^f-^fbHSS 

5 2. 5 9. 6 0 n^m\m{tm& 

5 3 M^^cmiHlilg 

5 5. 5 6 llltB^#-^{bl^Sai:tJ^^ 

5 7. 5 8 ilifi6$ffl#fb$ISA:^iSS^^ 

6 1 ^^lElSg 

6 2 il?lil?«#fb^{atil;^^^ 

1 2 2. 1 2 4. 1 26 nmtx)j^ i 
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10 
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123. 

1 1 6. 

1 1 3. 

1 1 2. 

1 1 0 

52 1 

522 

523 

524 

525 

526 

527 

528 

530 

532 

533 

80 1 

802 

803 

804 

805 

806 

807 

808 

809 

8 11, 



125. 127 

117. 118 

114. 115 

111 IQMFIil^ 



IMDCTIiSS 



n-a im^m.m 



MDCTiISgHi;^A^^-? 

z^i; h;u©me)*>SffttllHl8S 
8 12 •7)i'9-:fy^'r 



[01] 



[01 1] 



so 



51 



53 



5S 

55 57 , ^ 



52 



54 

^ 56 58 



n^<t — i i — " 



60 











61 



62 




OkHz 



iSfift 



20kHx 



C13) 
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[02] 



1 1 



0-22liH2 



j» — HQMF 
1 0 



lU-22kHi 



12 
Q M F 



dsn ffi 



0-5. 5 kHz 



13 



MD C T 



1 4 



MDCT 



J 6 



zx 



1 7 



1 5 



MOCT 



22 



23 



IS 



^24 
_25 

^26 
27 



[03] 



[H4) 



n 



22kHz 

1 1 kHz 
5.5kHz 



22KHZ 

1 \ kHz 
5. 5kHz 



11. 6mS 



2.S»S 5. 8aS H. 6idS 



801 

MDCT ( 



802 



t 
$1 



803 



B04 

( 



811 806 



BQB 



809 



SB 



812 

\ 



805 
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[135] 



532 
_L_ 



521 



522 



523 
-L. 



524 



&26 



-&25 

529 

V 



533 



527 



"T 

52B 



530 



531 




X 



C15) 
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(54) mmm^^itRzmmtz^^y^i^ 

(57) [ili^l 

1, 5 4 ir, ^^-^-fbjita^ttfcm-i-sr^^-^rb-rsm^ft; 
offi-f-fkiass 59, 6 0 1 . m^itf&m $ tv^ri ^s:-^ 



I <-l 1 



IT 



Of 



i 



OP 



m 



or 

it: 





(2) iRf^5p8-4 6 5 1 7 

2 

m(OAtim^-<on^{tm^Rim^(o±m^^m^(on 

1 ^m<DMm^n^{tRzj^mwiti^y^y'j^o 
\i^m.m<Dm^iti:m\ ±mmmmi^^itmm(hRv^ 

20 itg*« 1 3 J ±Mmmmm^^i\:mm.p%(om^m^(o 

^■itRXJ^m^iti-^y'J^o 

!?!f-§-{biHi8S. RTji^mmm.'^itmmf^comi^m^cDii^^- 

30 [fs*^ 1 5 ] ±m^mmnwn:mm(H<Dm^m-^<D 

m 1 wM<oMmmn^-itRrjm^{ti^y^y'j^o 
[t9*« 1 6 ] ±mis,mmn^-<mmRvfMmmmw 

mtir^m^^i^m.<r>mm^nmtRx}^m^it.i^^y' 

14, miSimm^i:oxmmm±<Dm^-^mmmH±(om 

imji^m 1 9 1 ±mm^m^t i^xmmmm=''^^ > 
50 jffiE^^^t LxiS»^5^8g»='-^^-r>'^^ 



3 

[00 0 1 ] 
[0 0 0 2] 

^^^iSLji^mn^i\:, • K • =^-7"^ : s 
[0 0 0 3] rr-e. ±mi.fz^m^mn^{t\^:^\^^x 

(Quadrature Mirror filter) ^<Dy ^ 7^)^h^ . ^ 

^ . ' t^— ^ • ^ > • ih:/^OXj ("Digital co 
ding of speech in subbands" R- E. Crochiere, BellSy 



(3) ^m^^S-4 6 5 1 7 

4 

St. Tech. J., Vol. 55, No. 8 1976) (CJ^^lbi^TV^S, 
{^^fife-r S ^ V ^ tPt^ ^ y r > b 

[0 0 0 4] ^fz. xm. y=^-^ ' K^^^ 

lyphase Quadrature filters -A new subband coding t 
echnique", Joseph H. Rothweiler ICASSP 83, BOSTON) 

10 cifi. :7:n— X . ^ r K7^^r • ^'-r/u^ (Poiy 

phase Quadrature filter ) ft>l<0^/'^l>^ Y^(Dy ^ /l^ 

^'r^Wi^mRnmWfi^'^-<hfhX\^^^ rcD7Ky:7:^- 

[0 0 0 51 JbaiLfca[^^tfe<i: UT(i. 

7<ti::^-'T ^ M%^^m'^^\Wmf^<Dy \y-J^X^ 
mWc^^^y^ (:7u-A) %\zm^y—') 

(DFT) . mWL^^-^^^W^ (DCT) . Xf^ 
20 ^7^^:7r^ YmWi^^^>W^ (MDCT) ^^tT5 

^ff^ffiV>/c-y-:y^/-<V Y/'^^n^it] ("Subband/Tran 
sform Coding Using Filter Bank Designs Based on Ti 
me Domain Aliasing Cancellation,'' J. P. Princen A. B. 
Bradley, Univ. of Surrey Royal Melbourne Inst- of 
Tech. ICASSP 1987)tc:^-<ibixXV^^, 

[0 0 0 6] m^m^m^m^titz^mmm^^ 
30 ^m'^it'r^m^(om&m^Wimti.xi^. mK^i^Am 

]) ^ ^ Y) tm^tbx\^^^^m 
mmmimf)^fj:< ^^^^ o t^mmx. :^{t-^^ 

IBM D C T ^ ^^T^# ibixfcM D C T^.^-T^— ^ ± 

m^^y hm^^cxoxn^rit-r^mia^. ±iB#yno/ 

mm^f-^^cMi^X. mft^^^j:il^}^^y hmx*n^iti^> 

[0 0 0 7] ±m\f^y hm^^mRv^t<Dt:ii^<Dmmt 
urfi. »:<D2^mRx/mm^^^hnx\^^h. 

[0 0 0 8] m:^\t. X^ r^^ft-^om^^??-^ 
{Lj (^Adaptive Transform Coding of Speech Signal 
s", IEEE Transactions of Accoustics, Speech, and S 
ignal Processing, vol. ASSP-25, No. 4, August 1977 
) xn. #^«S<^ft^co;^#^$rt><b:(c:. \fyhm 
50 S^troTV^^o 



5 

10 0 0 9] ^tz. m^ttxm f^^^mn^it?^ - 

("The critical band coder — digital encoding of 
theperceptual requirements of the auditory syste 
m'. M. A. Kransner MIT, ICASSP 1980) ^K"^^ 

[0 O 1 ol 

[0 0 1 1] h^^^\±«(DAt)mWi^MV. % 

[0 0 121 *rr% ;$:^egj±. JiKli(^'J:5'S^1f{-ig 

AMn^-(D{±mi^i:<>xmtim^(DW{t7!>ii<% < ^m-t- 
itRum^^itiy:^TM.^mm-r^ r t ^ est) t-rs tj© 

[0 0 131 

■^^^mtt:M.m-r^mmmm^imm.i:^^i.xfj: 



(4) H^mW-B-^ 6 5 17 

6 

[0 0 141 rrx-. ±.uMmmn^i\Lmm.p^<DW^(D 

itmm<o^^m^(o~^(D<(^^itm^. xf4jiiEA;^{t 
^■<on^<m^(o^i:m\'^xm^-itf&m^fT 5 r i a^x 

mmmw^itmm.(omm(OAt}m-^(oi^^^tm^Rvpm 
^(D±mm^m^-(on^itm^-^m^-it^mi.x^^ir 

20 ^^t%:fTOo 

[0 0 151 ^tz. :^mm(omm^nwn:Rxjpmw{ti^ 
mm<D&^it^n\'\ ±mmmmn^itmmf^Rxj^m,m 

mn. mm^^m^i:':>xmmm$A±<omm^m(om^ 

i L-T»*^H«l»='1^-^'>^^ (MDCT) ij* 
UTie^SEgttfc^^i^-O^^ (I MDCT) 

•y^fv^ (QMF) {^J;oTS^<Dffi;«(32fi-§-tc:5J^fi] 
• V=7^^ • ^y— • y -< /x-^ (IQMF) JCio 

50 m^itmmit. m.w^^>^^^^(om^-^^m-ri,:Lt 
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[0 0 16] m^. :^^mcommmn^-itRr^m^-iti^ 

[0 0 17] 

10 0 18] ;*c^eq{ij;ttfi. mm^m 

10 0 19] 

\,^xm.m-rzo 

[0 0 2 0] El :*:%?^(Z)iStg^t?^{b&05«^ 
<ti^:^'rM.(7)—mMm(Dm^^7^ir, iKDiai© (a) 

(b) ii:^^m(oMmmm^imm(om^^^\^xv^ 

So 

[0 0 2 1] -r/i*?*., :^m^mmm<D0,mmn^{tR 

ZfW.^-iti^^y'J^H. laicD (a) {iTi^-rJ; 
$ixfcm^«rtf^Yt;-rsm^w;RF-^fk[Hiif&5 1,54 

if^F-f-fk^et^ mi(D (b) j;i;^i-J; 5 iif^fbfeS 

^fitcm^-^m^it-r?>mm<r>m^-itm^ 59. e o 
*nsti3iK6 1 i:i:Mm-ri>isimmm^<mmti:^vx 




(5) <t^mW- 8-4 6 5 1 7 
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t-t^m^it^m^mm-r^xoi^i^xi^^o 

[0 0 2 2]5fe-r, mi<D (a) (CtJU^T. :*:^?^IIJiS 

fisio«Hg^i^#<t;»MA;/3C^^5 ojjifi. 0il;ti^«^^ 
v^>'^:^><^0~2 2 k H z 7*^;^PCM{t^*s 

[0 0 2 3] n^-itmm5 1 fi. eS*«??^{k^B<!:[^ 

10 ^m^m^^^-it (SBC) , (A 

TO . Rxj^mit^y^-yhm^ (apc-ab) <r)=g-ecfff 
^m^'^xi^mmn^-it^fto. ^^itm^ 5 Komtim 

[0 02 4] m^^mm 52n. v^m<DW.^{tmm t m 
m<Dm^^w-ib^ ifEtgp-i-ftiHiiis 5 nz^^xn^it:^ 

20 X'm^{t^rttim'^ii. m^umm^B s^tmhti 

So 

[0 0 2 5] ll»S(±J[Hl8S5 3J4. A;^C^5 OS.t/^ 
■^fkHlgS 5 2 <t 9 , *;}x*'tvS>fcS2a^co;r— 7^^":^ 

5 2(ij;or^^-rsi^^^K^srm9*-rSo ri^M^m 
[0 0 2 6] 5 4 n^{t^& 5 1 km 

30 885 3(c<tor^til^ix7t|g^ft-i-{;i*fL,. iiiHg^^?iF-§- 

[0 0 2 7] f£i6^ :i(Dn^nimi^5 4 tm^<D<n^{t 

leiaS 5 1 i:m-<Dmm^-ri> r i: {ci J: . ie5Hg^??^{k 

So */c. gE^ii§|g^^^{blH]^/ism#UTV^S^-g', 
[0 0 2 8] )5ctc:. 0 1 <D (b) lci*3VNT. *:^eg<Di§ 

t)i^^5 5A^h. m^mn^im^-Tim^i^^nxi^^o 
[0 0 2 9] mw<m^5 9«. '^^cD'^^■itmmtm 

(-M-To :L(om^itm^5 9i-i. mi(0 (a) 'p 

i^^T'fcSo czx'^-^it^ntim^-i-i. mmmmei 

50 '^ti^fjttSo 
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[0 0 3 0] :^^m(o^mmm^itmm:A:hiQ^ 
[0 0 3 1 ] m^itm& 6 0 (i. m^<\:m^ 5 9 mm. 

[00 3 2] m^yt^ m i ^<Dm%{\:Mi& si. 5 4 

5 2. 5 9. 6 0 t>^sJC^gfi)o^^IH]SS^fflV^^^D;55Sfc^ 

[00 3 3] ^hx-c^ m^x^fzM'o. m\^(on^{\m 

yh^-g-dfi. 1^1 fcOm-^YklElSESS 2. 5 9. 6 0{^^ 

[0 0 3 4] 

{b^Stti:^*^T-5 6;ei>f>W;^$n^^^fWf-^^^ttBi 
ib-r. i^te^??-§-fl::KBai;:^iS^5 5;0-<bW;^$n6?? 

Af}^^ 57. 58C0<t*-^e> :^^-:^{^n-^itm^^Ati 

^5 7. 5 8 \:.n^im^^Ati l. adSlihjss e i 

[00 3 5] Jboa^lUSS 6 1 . m-^fblHlSS 5 9. 6 0 
SS5 1. ^-^fblH]S&5 9(^^S(c^5V^T^^-r^*T-fl: 




(6) 1^ga^8-4 6 5 1 7 

10 

1. S^YL[HlK5 9^0^ZLStC*>V^T. /jTST-fki^^ 

[0 0 3 6] mmmm^itmmmtim'^ e 2 

[0 0 3 7) :^mmmx*\^. m 1 ^(on^itm^ 5 1 & 

10 r/??-^{k[Hi^5 4{;l^o^/^-c. :<r"7^^;^P CMft-^^^?:* 
A;^T^^ v^^/i-ft^^. (sbc) . Ig 

(ATC) . ^^UfiSiCl^:y hga:& (A P C 

-AB) (D^^m^m^^^xnm^n^it^nbo rco^ 
[00 3 8] m2 \z.7T^'r^'mmm(oM.^^^^m^^n^' 

mm-r^Am<Dmn^^^^m.i^ti\^^i^^^mw 
20 ^mm }) T ^ :^ /i-^o- hi m^i&it^^^^^iy 

[0 0 3 9] ^bt-. *:^l^^i^0*J{C:fc^V^T(i. 
^(Dm\^At}m^\^it^CXmft^mcyv2^y^'^^:X {zf 

mn.^\±^nm.vx^m^titcmiRm^mxh^ . 
^xmrnf^"^^^-^^^ ^ti^t^<D^<oy^ ^(Dn-^^ 
m^mi^^}j:<^^-^x^^ . m^\'iO'^2 0 kHz (D^m 

[004 0] -r*^^. IKI 2 ^c:4o^/^r. AfiH^^ 1 0 td 
(iWx.f^0'-'2 2 kH zO;^— 7^^:^PCM>ft-^;55^^& 
40 ^t^Ti/>5o ^<DAtim^'\^. W;t^^m^aibfcv^t?^^^ 
QMF/cj:^*<0^*S^Sf|>'^/u^ 1 1 dJ: >9 0— 1 1 kH 
z^^^ 1 1 k-2 2 kH zS^S^tc5>Sil^tU. 0-1 

1 kH z^*S(?5ff-^(iPC<^/^:bt^>^QMF^(0^«5> 
my^/i-^l2\Zj:y)0^5. 5kHz^*^<t5. 5k 
-1 1 kHz^mti^^m^tl^. 

[0 0 4 1 ] JbIBffi^*S5^©I:7^yU^ 1 1;5^^,C01 1 k- 

2 2 k H z ^^09ft-^f*. ig?5^j^[ElK<^)~0iJr'^^M 
DCT (Modified Discrete Cosine Transform) [hIK 1 
SiC^htl. ±U^i^^my^/l-^ I 2^^h(D5. 5k 

50 ~1 1 kHz^m<Om^\^MDCT\B}^l 4iC'i^hn. 
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14.1 5-e(^. ^^mu\:im\^tiy^ ^yi^W:^mmi 

9. 2 0. 2 l(Clj:t9«:^$tvfc:^n5/^1^-rXt;iS<5 

[0 0 4 2] r rr% -bia^p .y^^^IelKl 9. 2 
0. 2 1 (c:J:l9*^^i^6#MDCT[H]Kl 3. 14. 

1 5 X*<oy ^ 1^-^-4 :^(DM.t^m^m 3(0 ARXfBlz.^ 
-To ^ce*5. ia3<^Alc:(iii:^^^y^n >^^i^^X;a5gV^ 

|g3(OB{;i(±ii:^^lfe^P' :y^5^i^'YX^5@V^:^'g' 
[0 0 4 3] rcO(^3^D:i:^^0fJ(;l^5V^T^i. 3O0r)>^>< 

^^0^4**800 5. 5 k—l 1 kHz^^(7>m-^{-^bT 
(i. gV^yn m2(DA) (ilXn-^i^^F^ 

^3 2-t?->':7"/i-^(^Xn -/^ ^ L-ri/^^o rtt{c:^LT 

V^yn -/^^irCO^-g- (|^3(DA) 1 ^ V 

:7'/u^^2 5 6■+^v:r/^^ L. Mv^Xa y 7!)mittitc 
mscDB) ryi^^<D^>'^/i-^^3 2 

[0 0 4 4] T^^^o. ±fHXn i/>5'^^lpISSl 9, 2 0. 

2 l-e^^^^tV5^c:/cr:yi5'i^-f X^^i-it^ti. ^^izl^co 

hi*J^iif-^{t:tHlgS 1 6. 17. 18\Z^htl^ 
tm^. m;^dg-?-2 3. 2 5. 2 V^^hmtf^tl^o 
[0 0 4 5] ^T7ia2 fC^oU^T. #MDCTlHiS§ 1 3. 

14. I 5{zxMucT^iiim^nxnhtif:immmmm 

-Cig;£tf :y hflJS1^-^fl:lHlKl 6. 17. lS{cm^fh 

[0 0 4 6] jg/Slf hSJj^^^-^fklHlKl 6. 17. 1 
8r*(i. ±lEXn:y>^ih^X(DtS^. ^t/^#^« (i^ 

> K^5>ftl LfrSi^St-ftl 19 S r ib tbfc 5/ h ^t^jS C 

[0 0 4 7] :Lthh^mft^\:ry hwimn-^itmmi 6. 

1 7. 1 sjcijzoT^-^fb^ix/c-r— ^f*. mti^^2 



(7) iRF^3p:8-4 6 5 1 7 
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2. 2 4. 2 6^^LTI5i^)m$tb^o ^^'c. ^KigJS 

^y hm-^n^itim^i 17. istm^. ^^coj:^ 

;^dg^2 2. 2 4. 2 6:^^hm:t}^th^o 
[0 0 4 8] Ig2(C*5(t^#MDCT[e]»l 3. 

14. I 5(om:t}^^h}t. Jbl5IS#S^ (i?' y 'r^;^7/u 

[0 0 4 9]^fe{;i. jgjEEitr^y hftjt9 ^x(5]igl 6. 1 

7. istc^ov^T. ±m\^^yhm^<DM:i^^^j:^m^m. 

20 ^g-f^o 

[0 0 5 0] rtO#'g'(^)ii^&t''^ h@S5>lp]i^SO«j{>^^l^ 
4 T*Ift?g-r-5 <!: MD C T#^(D:^# ^ ;S)5#Xa :y ^ i: 
Cijft^ibtt. ^cOMDCT^^;55A;^dS^8 0 1 d^t^ 
^lSA;^iffi^8 0 1 {c:#^^S$tbfcMDCT^^ 
fi. ««fec?:>^^/U'=¥»tUlHlS§8 0 3{c-^x.^n^o ^ 
^S(^:3i;^>ri.:aEi@ttilHlSS 8 0 3 T*f^. y 7^ <Y ;^/^■/■<>' 
mm&(D=^:^/u^mm\B\^s o 3xis-ih^thfc^th^th 

S§8 0 4tC-K*&$n^o 

[0 0 5 1 ] ^^/U:¥tfe#tf :y hSB^lHlKS 0 4 r*(i. 
^ffl^tg^^tf 2/ h^4:lHlS&8 0 2tc:J:^^ffl«Ttg^,l^:y 
h. ^mMmX}'Xl 2 8Kb p sCOP^f^^-SiH^^fflVN 

if. 5^ hS;55_hiai 2 8Kb p s 

40 Sdti. ^Si-r^ct^J-. P^-r^Xn :y^(DXa -/^ 

[0 0 5 2] mWW^mm'^^^y^i^m^L^tc^fy hEl^ 
®tiilHlS&8 0 5(i. :^-r±f2^y7^^;*/w<vKS{c:5> 

50 t;i_bfE^ffl^H^i^.i^^/ h;5i^^^^/^=¥<S#tf 5/ h^?|v> 
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h\tmm^tir^ m2<Dmft^if^y hmmn^iti^^i 

6, 17. 1 Siz.X<>X^i^ V7'^:b/w<>V^m^\^< 
^ h/u-r"— ^ (fc^V^^iMDCT^S:'7^— ^) 

[0 0 5 31 ^^{;i»L< JifS^l:fl^^*l^>^-<^ h/u 

8 0 5 ^'c^i^sjtw;:^^^ h/umm^m^'^:k.hiv^o 
[0 0 5 4] m5}'^±mmmm'^:^^^ h/i^wm\B\^^ 

^mxh^o :icoi^5(^*5V>T. A;'jffiT-5 2 1 (^(i. 
MDCTlHlKlS. 14. 1 5;ii^ib(O/^JS^S*Kc0>^^ 

[0 0 5 5] rc^j^^i^M«<DA;^x-^f^. SF*^cfecO 

^x<D^mmm.2^<Dim\^%\^n'r^ :itm\^^^i^^ 

:yY(D^<lyYW^l 2^<>Y (Bl — B12) "C^^LT 

[0 0 5 6] rrx*. ±fB^-<— iJ^x^^i?^ h/l^S B(DV^^P 

>^>^-<^ h/i-SBt^M^Ofi^f+tl-^^^J^ttTJtJDflC-r 
^ <t 9 ?:f;i:iZ^^ (:n>7Ky ^-v-a V) ^S^Sfe-fo :i 
<Dti^^ ±f2^*Sfe(Om^/U:¥»[miHlK5 2 2<Dmt3't 
f^^^^^<— ^ V/\^ SB (D^m^. S:i2<^:7^/U 

^[h)SS5 2 3{;^i||e3tt'5o ^ri:iA^:7^/U^[HlStS5 2 3 

[0 0 5 7] ±m-^:^^:^i^t\t. Am(om.%± 

<oit$tt(:ij:'9. h^m^-\=^xoxm(om^^^'^:^i^ ^tt 
xm^^^^<^^^m^^^\^^oh(oxhK}. z<D-^:^^^^ 



(8) i^mW-S-A 6 5 17 
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[0 0 5 8] ±M^^^y-(/^^^^S2 3(D^ 

mn^<Dm%%WL {y^j\^^^M) (D-^^m^7j<ir 
t. ^n(o^<>Y\z,n)t^'ir^mw-mM(D^M^\ t-th 

t^. mn^M-lXmWLO. 15>^. ^g§§M-2r' 
10 «^0. O 0 1 9^. ^*§iM-3T-ff.^0. 0 0 00 
0 8 6^. ^W^M+ 1 T*ff,^0. 4^. ^©§§M+2 
T^^O. 0 6>lr. ^»:SM+3r*^^0. 00 7^^ 

2 5(^ffiScOS^-r*fo^o 

[0 0 5 9] jSfct;!. _hlS:EiZ^^:7-f /Ui^lHlSgS 2 3(^m 
t}mm^5 2 4{:imhfl^o HS^IWS5 2 4(*. JbfS 

[0 0 6 0] rrT% ±m^m^5 2 4{:m. ±|BL^-< 

ti. ^femP.gi-6J:9^£ (n-a i) ffl^^^[«lSS5 2 
5:^^h^^^thX\^^^h<DX*^^o 

30 [0 0 6 11 -r^<ct?t). f»^^y'Yxu-</U'{c^jc£;-rsi^ 

[0 0 6 2] a = S- (n-a i ) 
rO^^;l*5V^T. n, aJi^^X*a>0. S t^^iZ^^^ 

i) 7^^¥l'^mmtfj:^o ^J^UTn = 3 8. a=-0. 

[0 0 6 3] r^Dcfc^t-bT. ±l5U-^/Ua;d5*i6ib 

S[§§5 2 6rSi. ±IE:l:iZ^^$tb/c^«T-<D±ieu-</U' 

t^^x^ rcoiSfrri:^4fy v-a >'^3g^?T7 w<t(^<}: 

fjtV-SJ: 5f-^.C^o -r^c^tp-b. rO'^^:¥>-^^l-';/v- 
3-/uK;65ff^y-rX;^--^:J^ h/i-^/^-So -blEiS? 
n^-^^Ky ^o.-v'a V^Sf^. 

*:*iSfi?iJTJiflS»&fkLfcSJl»^5 2 6^fflV^TiS?^ 

50 [0 0 6 4] iEk{;c. ±|e-^>^^V^>«i U^y /U K 
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/i^^miti^m^5 2 2;i^ib<otil;^. i-/cet>^mfaiLyh^<- 

i^;^-<>^ h/US B;5^ ilMlHlfS5 2 9 ^£:^LT#t*&^tb 

[0 0 6 5] ^^®»S§5 2 8;^»^^c^ai;^(i. f*^^«l# 
^lEIelK 5 3 0 ^^^^ W;/jig^ 5 3 1 UT^ t±i 

[USSS 2 8;?i^ibfl^^*i^ffiiElHlSS5 3 0^:/M.T#f>iX 
[0 0 6 6] :L(OXo\^\^X^^/i-^{k^}^^y h t^M 

7. 1 s{cmhn^:^tx\ r ;^t*mdctih1S&i 3. 

ti^t^nxh^o 

n-^-itJ^^ie. 17. 18TSi. _bf5i^ y y^-Y;^?/!-^^ 
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(54) HIGH EFFICIENCY CODING AND DECODING 
SYSTEM 

(57) Abstract: 

PURPOSE: To prevent generation of a pre-echo in the 
system where interchangeability is provided even to a 
reproduction device fixed by an existing low bit rate, the 
system with high sound quality using a higher bit rate is 
able to be introduced and bits are arranged completely 
optimizingly with respect to signals of every property. 

CONSTITUTION: A high efficiency coder is provided vwth 
plural coding circuits 51, 54, a decoding circuit 52 
decoding a signal subjected to coding processing, and a 
difference calculation circuit 53 calculating a difference 
between an input signal and a signal subjected to 
decoding processing. Then the input signal is coded and 
the coded signal is decoded and a difference between 
the decoded signal and the input signal is further coded 
and the result is transmitted to the high efficiency decoder 
together with the coded input signal. Furthermore, the 
high efficiency decoder is provided with plural decoding 
circuits 59, 60 and an adder circuit 61 synthesizing 
decoded signals and the coded signal from the high 
efficiency coder is decoded and the result is synthesized 
on time base and output signal is obtained. 





^-u 







S!t I ^ 56 58 j <± 

— • C90ai — ff^ft — i — i — - tt^ft 




COPYRIGHT: (C)1996,JPO 



(oidsn) >^f^g 39Vd Sm 



